Computational methods
The first-principles calculations presented in our work were performed with the CASTEP program code with the plane-wave pseudopotential method 1 . We adopted the generalized gradient approximation (GGA) in the form of the Perdew-Burke-Ernzerhof for the exchange-correlation potentials 2 . The ultrasoft pseudopotential with a plane-wave energy cutoff of 380 eV and a 4×4×4 Monkhorst Pack k-point mesh in the reciprocal space were used for all the calculations 3 . The self-consistent field was set as 5×10 -7 eV/atom. Based on the experimental lattice parameters, all independent internal atomic coordinates were optimized with the convergence standard given as follows: energy change less than 5×10 -6 eV/atom, residual force less than 0.01eV/Å, stress less than 0.02GPa, and displacement of atom less than 5×10 -4 Å. The phonon frequencies and phonon density of states (PHDOS) were obtained with the finite displacement method based on the optimized structures. 
Supplementary Figure S2 Phonon dispersion and partial phonon DOS

